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Abstract
Modern hormone replacement therapy
(HRT) regimens contain oestrogen and
progestogen, given either in a cyclical or
continuous combined manner. Most en-
dometrial biopsies from women on se-
quential HRT show weak secretory
features. Approximately 15% show prolif-
erative activity, although this figure may
be less if more than nine days of pro-
gestogen is given in each cycle. A small
proportion will show an inactive or
atrophic endometrium. Up to 50% of
biopsies from women on continuous com-
bined HRT contain minimal endometrial
tissue for histopathological analysis: this
correlates well with an atrophic en-
dometrium with no appreciable pathol-
ogy. Of the 50% with more substantial
material, approximately one half will
show endometrial atrophy, and one half
will show weak secretory features. Prolif-
erative, menstrual, and pseudodecidual
changes are rare. Approximately 20% of
women given unopposed oestrogen for one
year develop endometrial hyperplasia.
The relative risk of endometrial carci-
noma is two to three. This is dramatically
reduced by the addition of progestogen to
the regimen, but cyclical progestogen as
part of a sequential HRT regimen does not
completely eliminate the risk of carci-
noma. The prevalence of endometrial
hyperplasia associated with sequential
HRT is 5.4%, and that of atypical hyper-
plasia (endometrial intraepithelial neo-
plasia) is 0.7%. Continuous combined
HRT is not associated with the develop-
ment of hyperplasia or carcinoma, and
may normalise the endometrium of
women who have developed complex hy-
perplasia on sequential HRT. The prob-
ability of a histopathologist finding
clinically relevant pathology in an en-
dometrial biopsy specimen of a patient on
HRT is low and is more likely to be a
manifestation of pre-existing disease.
(J Clin Pathol 2001;54:435–440)
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Hormone replacement therapy (HRT) is used
to treat vasomotor symptoms and conditions
such as atrophic vaginitis in perimenopausal
and postmenopausal women, and its long term
use also has a role in reducing the incidence of
osteoporosis and ischaemic heart disease in
postmenopausal women. At least 20 million

women in developed countries are estimated to
be using HRT.1 Modern HRT preparations
contain oestrogen and progestogen: pro-
gestogen is necessary to protect against the risk
of endometrial hyperplasia2–5 and carcinoma6–10

conferred by long term unopposed oestrogen
treatment. This risk is discussed more fully
below. There are two commonly used regi-
mens, sequential (cyclic) and continuous com-
bined. Sequential HRT may be monthly or
three monthly. Monthly sequential HRT com-
prises continuous oestrogen with progestogen
added for 10–14 days/cycle or calendar month,
producing monthly withdrawal bleeding.11

With three monthly sequential HRT, pro-
gestogen is given quarterly for 10–14 days,
producing quarterly withdrawal bleeding. Con-
tinuous combined HRT involves both agents
being used continuously: the growth promot-
ing eVects of oestrogen are opposed by
progestogen, resulting in an atrophic en-
dometrium.12 13 This is advantageous in that it
eliminates the withdrawal bleeding associated
with sequential HRT, which can be a major
reason for non-compliance.14–17 A woman who
has had a hysterectomy can take oestrogen
without a progestogen. An oestrogen implant is
one option, and tablets, patches, or gel
preparations are alternatives. A woman who
has had endometrial ablation needs a pro-
gestogen, however, because some endometrial
tissue may not have been destroyed by the pro-
cedure.

The histological assessment of the en-
dometrium is an important part of the
continuing follow up of patients taking HRT,
and the histopathologist needs to be familiar
with the appearances of the endometrium in a
patient taking HRT. In this review, we discuss
the eVects of HRT on the endometrium and
consider those appearances a histopathologist
receiving endometrial biopsy specimens from
patients on HRT is likely to encounter.

“Pipelle” samples and diagnostic
diYculties with endometrial biopsies
Many endometrial biopsy specimens from
women on HRT will be obtained by the Pipel-
leTM sampler as an outpatient procedure. This
method frequently results in very little tissue
for histological analysis (up to 59% of biopsies
in one study18). The amount of endometrial
tissue required for a diagnosis by a his-
topathologist used to seeing biopsy specimens
of this type is much less than that demanded by
those unused to such biopsies. In many cases, a
few short strips of endometrial-type epithelium
or one or two endometrial-type glands may be
all that is present. Rather than dismissing such
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samples as “inadequate for histological diagno-
sis”, it may be useful to make a comment such
as “there are a few strips of apparently inactive
endometrial-type epithelium but no features
to suggest hyperplasia or neoplasia”.
Nevertheless, there will be a substantial
number of specimens that are truly unassess-
able. These fall into four categories: no tissue
identified, tissue inadequate for diagnosis, no
endometrium identified, and endometrium
inadequate for diagnosis. Evidence shows that
most patients whose biopsies yield minimal tis-
sue have a thin, regular endometrium with an
endometrial thickness not exceeding 7 mm, as
examined hysteroscopically or ultrasonically.
The histopathologist can therefore be reas-
sured that where the endometrial cavity has
been entered and little or no endometrial tissue
obtained, there is very little likelihood of
important endometrial pathology being
present.19

Other diYculties that may be encountered
with Pipelle sampling include the interpret-
ation of focal changes of glandular tortuosity
and crowding in disrupted endometrial frag-
ments that are subject to considerable biopsy
artifact. This is particularly true in the context
of a secretory endometrium. The diagnosis of
low grade cytological atypia can also be very
diYcult. Despite this, the Pipelle sampling
method has been shown to be as accurate as
conventional dilation and curettage in the
diagnosis of endometrial pathology in pre-
menopausal and postmenopausal women.20–22

Endometrial histology in women on
sequential HRT
Endometrial samples from women on sequen-
tial HRT may show secretory, proliferative, or
inactive patterns. Most samples will show weak
secretory activity characterised by cytoplasmic
vacuolation only. These samples will usually
have been taken during the progestogen phase
of the HRT regimen. Approximately 15% of
samples will show proliferative activity charac-
terised by the presence of epithelial mitotic fig-
ures. Of these, approximately half will have
been taken during the progestogen phase, and
half during the oestrogen only phase. Women
receiving progesterone for nine or more
days/cycle show a significantly lower degree of
proliferative activity.18 A small proportion
(7–8%) will show an inactive endometrium.23 24

A distinction may be made between an inactive
and an atrophic endometrium: all atrophic
endometria are inactive, but an inactive
endometrium may not be atrophic. Endome-
trial atrophy is less often seen in patients on
sequential HRT than in those on continuous
combined HRT. In pragmatic terms, there is
little clinical relevance in distinguishing be-
tween an atrophic and an inactive en-
dometrium. Endometrial hyperplasia may also
occur with sequential HRT, and its prevalence
is discussed further below.

Correlation between bleeding patterns
and endometrial histology in patients on
sequential HRT
In clinical practice, the onset of bleeding on or
after day 11 of the progesterone phase is often
taken as reassurance of a normal en-
dometrium25 and, conversely, irregular bleed-
ing is often considered to be a sign of endome-
trial pathology. The endometrial response to
sequential HRT is highly variable, however,
and the classic histological criteria used to date
the endometrium physiologically in relation to
bleeding cannot be used in the context of the
HRT exposed endometrium.26 A UK multicen-
tre trial showed that most women start
bleeding around the 13th day after starting
progestogen, and that there is no correlation
between the endometrial histology and the
time of onset of bleeding.23 27 As regards
endometrial hyperplasia, it was found that 37
of the 65 women with complex hyperplasia and
four of the eight with atypia had regular bleeds
after day 11.23 Another recent study on
bleeding patterns in women on sequential
HRT found a trend towards later withdrawal
bleeding with secretory endometrium and ear-
lier bleeding with inactive or atrophic en-
dometrium, but with too much overlap for this
to be of clinical relevance.28 It is therefore not
possible to predict endometrial histology on
the basis of bleeding patterns, and bleeding
patterns cannot identify those rare cases where
sequential HRT fails to protect the en-
dometrium from the development of hyperpla-
sia. Similarly, unexpected bleeding does not
necessarily indicate endometrial pathology.

Continuous combined HRT and the
endometrium
Studies have shown that continuous combined
HRT induces an atrophic endometrium and
eliminates bleeding in most postmenopausal
women within six to 12 months.16 29–32 It is
known that the continuous presence of pro-
gestogen in a regimen of continuous combined
HRT causes downregulation of oestrogen and
progestogen receptors, which in turn decreases
sensitivity to hormonal stimulation.33 In addi-
tion, progestogen induces 17-â dehydrogenase,
which converts oestradiol to the less active
oestrone, thereby reducing the oestrogenic
stimulus.34 It is not known which of these
mechanisms predominates in producing en-
dometrial atrophy in postmenopausal women
on continuous combined HRT.

Early data on continuous combined HRT
also suggested that it may be capable of trans-
forming a hyperplastic endometrium into a
state of atrophy. Staland reported on 22 women
with endometrial hyperplasia who, after six
months treatment with continuous combined
HRT, were all found to have an atrophic
endometrium.35

In a recent UK multicentre study, which is
the largest to date reporting on endometrial
histology in postmenopausal women taking
continuous combined HRT, endometrial bi-
opsy specimens were assessed after nine
months of continuous combined HRT in two
groups of women: those who had previously
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received sequential HRT, and those who had
received no previous HRT.23 Women with
endometrial hyperplasia without atypia were
allowed to continue in the study and to receive
study medication. The study reported no cases
of endometrial hyperplasia: this supports the
findings of previous studies using continuous
combined HRT.5 32 36–38 All of the women with
complex hyperplasia on sequential HRT re-
verted to normal endometrial patterns after
continuous combined HRT. This supports the
earlier findings of Staland.35 No cases of
endometrial malignancy were reported.

The post-treatment biopsies in this study
were “unassessable” in 46% of previously
untreated women, and in 37% of women who
had previously received sequential HRT. This
is broadly in support of previous studies, which
have shown that more than 50% of biopsy
specimens from postmenopausal women on
continuous combined HRT are unassess-
able.16 17 31 39 40 Those post-treatment biopsies
that were assessable showed similar features in
both groups, with approximately half showing
atrophy and half showing low grade secretory
changes. The latter were mainly manifested by
a variable degree of cytoplasmic vacuolation,
which presumably reflects the simultaneous
stimulation of the endometrium by oestrogen
and progestogen, analogous to the early luteal
phase. Pseudodecidual or menstrual-type
changes were rare, and only 1.8% of previously
untreated women and 2.3% of women previ-
ously receiving sequential HRT showed prolif-
erative activity. Once again, these findings sup-
port those of a previous study, in which
proliferative activity was found in 3.6% of
women who had been taking progestogen daily
for 24 months.38 One possible explanation for
the presence of proliferative activity in these
few cases is that the relative dose of pro-
gestogen might have been inadequate to
suppress totally the oestrogenic stimulation of
the endometrium. Alternatively, endogenous
factors, such as obesity, might contribute to
persistent endometrial stimulation despite con-
tinuous combined HRT.

Therefore, the implications of this study23 are
that continuous combined HRT is not associ-
ated with an increased risk of endometrial
hyperplasia or malignancy, and indeed may
normalise an endometrium showing pretreat-
ment complex hyperplasia. This in turn implies
that continuous combined HRT provides a
reassuring degree of endometrial safety and is
appropriate as a regimen for long term use in
postmenopausal women.

HRT and endometrial polyps
Endometrial polyps are relatively common in
women on HRT.41–43 Most occur in women on
sequential HRT, and show similar features to
endometrial polyps found in the general female
population. However, one study reported a
higher prevalence of hyperplasia in endome-
trial polyps from women on HRT than
controls:41 this suggests that careful histological
evaluation is warranted in cases of polyps from
women on HRT. Hyperplasia in HRT associ-
ated polyps is not as common as hyperplasia in

tamoxifen associated polyps, and those other
features characteristically seen in tamoxifen
associated polyps, such as metaplasia and stro-
mal fibrosis, are less commonly seen in polyps
from women on HRT.42

Endometrial polyps are less common in
women on continuous combined HRT, but
have been reported.19 Rarely, women reporting
breakthrough bleeding after having achieved
prolonged amenorrhoea on continuous com-
bined HRT will be found to have an endome-
trial polyp.44 Such cases always warrant biopsy
and histological evaluation, however, because
adenocarcinoma can also occur.44

HRT and endometrial hyperplasia and
neoplasia
Before any discussion of HRT and the risk of
endometrial carcinoma, two important points
should be remembered. First, it has been
shown clearly that the endometrial lesion asso-
ciated with a significant risk of carcinoma is
atypical hyperplasia.45 46 The morphological
hallmark of endometrial precancer is cytologi-
cal atypia, although it is now recognised that
the lesion also has characteristic architectural
features that equate with monoclonality.47

There is general acceptance that atypical
hyperplasia is a neoplastic process, quite
distinct from true hyperplasia. Hence, use of
the term “endometrial intraepithelial neopla-
sia”, or EIN, has been advocated.48 In contrast
to atypical hyperplasia, it may be argued that
true endometrial hyperplasia represents the
physiological response of the endometrium to
excess oestrogen, and therefore has a low risk of
neoplastic transformation. The histological
changes associated with the current diagnoses
of simple and complex hyperplasia merely
reflect diVerent patterns of the hyperplastic
endometrial response to excess oestrogen,
whereas the development of precancer requires
other, as yet unidentified, cofactors.

Second, postmenopausal women, who repre-
sent the major group of patients taking HRT
have, by virtue of their age, a background
prevalence (albeit low) of endometrial precan-
cer and cancer, which must be taken into
account when assessing the risks of HRT. In a
study of 801 asymptomatic women, Archer et al
found a prevalence of endometrial hyperplasia
of 5.2% and of atypical hyperplasia of 0.6%,
with one case of endometrial carcinoma.49

Korhonen et al evaluated endometrial biopsy
specimens from 2964 perimenopausal and
postmenopausal women who were candidates
for HRT, and found 68.7% of these to be
atrophic, 23.5% proliferative, 0.5% secretory,
and 0.6% to be hyperplastic50; 0.07% showed
adenocarcinoma and 6.6% had insuYcient tis-
sue for classification. The authors concluded
that the low yield of endometrial carcinoma
indicated that biopsy was unnecessary before
starting HRT in asymptomatic women.

UNOPPOSED OESTROGEN TREATMENT

An association between endogenous hyper-
oestrogenism and endometrial hyperplasia was
documented in the 1940s and 1950s before
the introduction of exogenous oestrogen
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treatment.51–53 The association between exog-
enous oestrogen treatment and endometrial
carcinoma was documented in the 1970s, and
since then has been confirmed repeatedly.54–65

The reported risk ratio for endometrial
carcinoma in women taking unopposed oes-
trogen has varied from 2.365 to 10.62 The risk
increases with increasing daily dose and dura-
tion of treatment.52 59–62 The risk persists for
many years after oestrogen treatment has been
stopped.56 61 64 Oestrogen related endometrial
carcinoma risks are greater in lean than in
overweight women, implying that exogenous
oestrogens have an additive (rather than mul-
tiplicative) eVect on endometrial carcinogen-
esis, and suggesting the existence of an upper
risk threshold or the existence of some limiting
factor (for example, sex hormone receptors)
that impedes the continued eYcacy of the
combined oestrogenic stimulus of obesity and
exogenous oestrogen beyond a certain level.66

Data also suggest that the risk of endometrial
carcinoma is reduced among women who have
used oral contraceptives.63 66 It may be that oral
contraceptive use renders the endometrium
less susceptible to hormonal carcinogenesis.

Studies have shown repeatedly that there is
an association between unopposed oestrogen
treatment and endometrial hyperplasia,2–5 67 68

and some have shown an association between
the dose of oestrogen and the prevalence of
hyperplasia.2–4 The “postmenopausal estrogen/
progestin intervention (PEPI) trial” was a
large, prospective, randomised, double blind
study, which found that women assigned to
oestrogen alone (0.625 mg conjugated equine
oestrogen) were significantly more likely to
develop simple (27.7%), complex (22.7%), or
atypical hyperplasia (11.7%) than those given
placebo (simple 0.8%, complex 0.8%, atypical
0%; p < 0.001).67 This study demonstrated the
necessity for baseline and annual endometrial
biopsy samples when a high dose of unopposed
oestrogen such as this is used.

SEQUENTIAL HRT

It is well established that the addition of a pro-
gestogen to an HRT regimen substantially
reduces the risk of endometrial carci-
noma.3 5 7 8 67 69 Although some studies have
reported no significant diVerences in the
incidence of endometrial carcinoma among
women on combined HRT compared with
women not taking HRT,6–8 64 recent studies
have suggested that the cyclical addition of
progestogen to HRT does not completely
eliminate the risk. Beresford et al found that the
relative risk of endometrial carcinoma in
women using a sequential combined regimen
of oestrogen and at least 10 days of pro-
gestogen was 1.3 (confidence interval (CI), 0.8
to 2.2), increasing to 2.5 (CI, 1.1 to 5.5) with
five or more years of use, compared with an
odds ratio of 1.0 for women who had never
used hormones.9 This study also showed that
fewer than 10 days of progestogen/cycle gave a
relative risk of 3.1 (CI, 1.17 to 5.7), and, when
used for five or more years, a relative risk of 3.7
(CI, 1.7 to 8.2). Weiderpass et al found that

women receiving a sequential combined regi-
men of oestrogen and fewer than 16 days pro-
gestogen for five or more years had a relative
risk of carcinoma of 1.6, compared with
controls.70 Pike et al found no significant
increase in the risk of carcinoma in women
receiving combined and sequential HRT, the
latter with 10 or more days of progestogen/
cycle; however, in women on sequential HRT
with less than 10 days progestogen/cycle, an
increased risk of carcinoma of similar magni-
tude to that of women on unopposed oestrogen
was found.10

The PEPI trial found that women on
sequential HRT showed a tendency to develop
hyperplasia (simple 3.4%, complex 1.7%,
atypical 0%), but the numbers were small and
the diVerences between regimens were not sig-
nificant.67 The PEPI trial also reported that of
36 women who developed oestrogen induced
hyperplasia during the trial, 34 reverted to nor-
mal on discontinuation of the oestrogen and
introduction of progestogen.

In the UK multicentre study, endometrial
biopsy data were generated for women treated
with sequential HRT for a mean duration of
2.5 years (range, 1–6 years).23 Complex hyper-
plasia was found in 5.4%, and atypical
hyperplasia in 0.7%. It is possible that these
figures, which are higher than those reported
previously, may reflect the duration of the
study, which had a longer mean duration of
treatment than previous studies. There were no
cases of endometrial carcinoma. Most (76.8%)
of the biopsies showing hyperplasia were taken
during the progestogen phase of the treatment
cycle, whereas 17.8% were taken during treat-
ment with oestrogen alone. There were no sig-
nificant diVerences in the prevalence of hyper-
plasia between regimens containing 10 or 12
days progestogen. Hyperplasia was found to be
significantly more prevalent with regimens
containing levonorgestrel than those contain-
ing norethisterone acetate (7.3% v 4.2%).
Hyperplasia was also more prevalent with
lower doses of progestogen than with higher
dose treatment. These results suggest that the
risk of endometrial hyperplasia might be
increased in women treated with sequential
HRT containing lower doses of progestogen.

Broadly similar results were seen in a more
recent study that compared a long cycle (three
monthly) sequential HRT regimen with a
monthly cycle, progestogen being given for 10
days in each cycle: there was a higher incidence
of hyperplasia, and one case each of atypical
hyperplasia and carcinoma, in the long cycle
group, compared with the monthly cycle
group. In addition, the long cycle group had a
more irregular bleeding pattern, and corre-
spondingly a higher drop out rate.71

CONTINUOUS COMBINED HRT

Endometrial carcinoma has been reported only
rarely in women taking continuous combined
HRT regimens.44 72–75 In most cases, however,
the women had a history of unopposed oestro-
gen or sequential HRT use with less than 10
days of progestogen, or risk factors such as a
family history of endometrial carcinoma.44 72 As
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discussed above, the largest study to date
reporting endometrial histology in postmeno-
pausal women on continuous combined HRT
showed no cases of endometrial hyperplasia or
malignancy with an atrophic endometrium
being induced in more than two thirds of
women during a nine month treatment pe-
riod.23 All the women with complex hyperplasia
on sequential HRT who completed the study
reverted to non-hyperplastic endometrial pat-
terns.

In the three years of the PEPI trial there were
no recorded cases of complex hyperplasia in
women on continuous combined HRT, com-
pared with 1.7% of 118 women treated with
sequential HRT and 0.8% of 119 women
treated with placebo.67 A further recent study of
continuous combined HRT over a two year
period reported no cases of endometrial hyper-
plasia,38 confirming the findings of earlier stud-
ies.5 32 36 37

Conclusions
Most endometrial biopsies from women on
sequential HRT show weak secretory features,
and a minority show proliferative or inactive
endometrium.

Many (up to 50%) biopsies from women on
continuous combined HRT contain minimal
tissue for examination. Approximately 50% of
more substantial biopsies show endometrial
atrophy, and approximately 50% show weak
secretory features.

Providing the uterine cavity has been sam-
pled, a biopsy containing minimal or no
endometrial tissue in a postmenopausal
woman on HRT is reassurance that there is no
clinically relevant endometrial pathology.

There is no correlation between bleeding on
HRT and endometrial histology.

Unopposed oestrogen will cause endome-
trial hyperplasia in approximately 20% of
women after one year of treatment. The relative
risk of carcinoma is two to three.

Combining progestogen with oestrogen sub-
stantially reduces the risk of atypical endome-
trial hyperplasia and adenocarcinoma.

Sequential HRT is associated with a low risk
of endometrial hyperplasia and atypical hyper-
plasia (approximately 1% for atypical hyperpla-
sia). Regimens containing less than 10 days
progestogen or lower doses of progestogen may
confer a higher risk of hyperplasia, atypical
hyperplasia, and adenocarcinoma.

Continuous combined HRT is not associ-
ated with the development of endometrial
hyperplasia or malignancy.

The likelihood of the histopathologist find-
ing clinically relevant pathology in the endome-
trial biopsy of a woman taking HRT is low and
is more likely to be a manifestation of
pre-existing disease.
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